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p^ioj:r>v^/i{im^m^rrS]WLr- 7 5° ~-9 0° Ofc&IEBteKffl'L 

5-3. 0^-e*S^^4r#^-t-^-^x^kCFRP^*^rL, 
|3Ti^ il$^|6l^tt-2 0 o ~+2 0° O^JK^HtciBlS]LBI3SW 
t£«*2 00GPa~400GPa ^7c5^bC F R 

pm*G-rz>tti>K, 5° ~+9o° <onm.mm^w. 

lRjL3l3S3¥teW2 OOGPa-4 0 0 G P a X&ZRmffi.m*^-t2>-*jt 

mkCFRYm&&TF/*tz\m&m5ft^tt\^X-7 5° 9 0° <7>£|jg$S 

IS^Seia]L5l5SW14» ? 2 0 0 GPa-40 OGP at i^RfiimtS 

— ^7n5Mbc f r ps fc^r-r & r s - * j^^w ^ *l£ 0 

[0 0 6 1] 

itfifi»m^^LT+3 o° ~+6o° (DftmmmK^mLR^mw&ms 

Z<DX*>m^t1x2>mt>\-C F R P^^m»i^>gi?S3¥l4^0 1 . 5 ~ 3 . 

omx»&&Rmmmz^~f2>-~&7£imc f r ps^iif/t ^{±Huis^m^ 
fBin*j-L-r-3 o° —6 0° ^j^iEffl^@afn]Lj.ogi5S5¥tt^'e<7)^ J r>' 
m^ifr&wtKCFRpmvjfemmm^mw&^i . 5-3. o*rt*&& 

[0 0 6 2] 
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[0 0 6 3] 
[0 0 6 4] 

yijn>^x;N[:o^T{i, ^x.ifs SEMI Ml. 1 4 - 9 5 3 00 
[0 0 6 5] 

0. 8mmfcK, ^i:iotli0. 5 mmtlCfv^ 4><^*^$ttTV^ 

$ 1 0 0 ftmVXTtofVfvy 9 */- h ^ffl^t, CFRP«m-WI 
iv^o CFRPl^Cfflv>l,^V/l^^ ^TJ?$3 0-1 0 O^m^'jy 

[0 0 6 6] 
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^1 















IS l—C 


300.00 


350.00 


400.00 


±0 .25 


mm 


I u UK/ J »— 


775 


800 


825 


±25 


















1.00 


1.00 


1.00 


+0.25, 
-0.00 


mm 




90 


90 


90 


+5,-1 


degrees 


(ft*:) 


65 


65 


65 




jam 


•7-^ (ft*) 


75 


75 


75 




jam 


JP*>Sfe*b*fcfi (gbir) 
(ft*) 


25 


25 


25 




/zm 


^y^JKWfeSI : Cy 


258 


267 


275 




/zm 




128 


179 


242 







[0 0 6 7] 

ii^iu>o cici-cv^jnxBfctt, ^«ipx^<7>Jnxici 19 cfrp* 
x®. #jnxis*-c**o 0»x.t^ v^mfcvmmtmmmiiKXvxi&i&z 

*LtzWXM'Z3b2>Wi / k, HI 2 (a) 9 ^3t®twttWS«rK»tSi t 
[0 0 6 8] 
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[0 0 6 9] 

m*-i£> zfrbmmfrbmtftLZ2mm<Dmffiv>w i &mm&iz, i : o. 05 
~o. 05: 1^0^ tv> 0 

[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 

. [0 0 7 3] 

ztibimmmK, wMmk<ntz&<r>mkit®* fztemftwmikotztbvMm 

[0 0 7 4] 

m&-*ffiMfow.x-#*i'mm tn, i o 9 o #f£ t < t* 2 0 1: 

~8 0tTW^x,f^ytl^^ o 9 orj^T-eH'fbi-tttfCFRPW 
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23/ 



[0 0 7 5] 

o »y7^-)Al, ffia-K--?^ »^^*--)A& **? 

[0 0 7 6] 
[0 0 7 7] 

mmm^M^tr^^-^m^v ^->mmt itii, $j;U£s r 2 4 1 0. s 

R 2 4 0 6> SR2 4 2 0> SR2416 (#*iSia^ 11/ • Wu~-~>y 
■5"J3-X (I*) M) . KE 4 8 9 5 (iSp^ («0 «) jWKJBT 

[0 0 7 8] 
[0 0 7 9] 

miBfi^^k^^vAMv 1 ; ^~>mmt l-c«> $ixj£s r 2 4 0 5, s r 

2 4 11 (#*$jp a p£, 11/- ^n-~>^- i/tja-> («c) »K KE4 

4 5 08nV&, mmtt& m ») rats*, 

[0 0 8 0] 
[0 0 8 1] 
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7 orjeiToifta-eflMk-raw (*«#JB) ^xffi*^«ts*vcv»&^- 

A 7 K X h m&WSE. C & £ Sr^tLT^Jh-e £ 2> o 
[0 0 8 2] 

n-;i/jfe»)#*:$|yre§* 0 
[0 0 8 3] 

^m~3 0 ^m^SItm^, 3 0 /u mJ^Tt £ t K X *) , 
[0 0 8 4] 

itrsa^TOJi&o^biaEiix 2 o °c~ 7 o vamt l < . 7 0 Tc&T-esfl:-*- 

[0 0 8 5] 
[*JtM] 

[0 0 8 6] 

(1) «#sismffittJIB«LA4too»& 

ifX7iy~;vAM-x^^^JlSi: LT-x^b- h YD 1 2 8 OSS^ 
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YDPN6 3 8 JftfMfcJ&ttii) 5 0fi^ "7 * 7 *'>#J§g t U7 

xyh-bYPso m&%, yumkmtwk) ioiis^2oot:ti. sn# 

^,^x^h-fYH4 3 4 (l^p a p^> m^b^ttm) 2 0S*g|Sfc, ^b#K*& 
&4> 4' -77^/y7i-JWWV (DDS) ®M:t^^ra7- 

[0 0 8 7] 

(2) x*>m<vftm 

^m^mms 0 OGP a<7)ti^^mR^^^-7j|n]^?!§iix.T_hfB (1) 

mvmmnm: 7o g /m2, mmirtm: 3 8gt%> s&o. o 6 7mm) 

^O^bTjI^^^-^^^^^mTjlRl^LTg 0° ^"IRJ * ^ J: -9 1 
tfefc, BI5iW14^2 3 OGP a<OPAN^*aS«ISr— 7jlR]tw5I§aix."rJifa ( 

mmmnmmmm : 8 5 g/ m 2, tut^t* : 3 8 m^o. 0 8 9 m 

m) £l$C (^O5Mb^^^5-'7J-^<7)*2i73fR]i-^^*»0 o TjlRlfc**) 
tilt, t-h^Wrt:J:l)MU f*0. 15 6mm©^^>l^I 

tc^tt^#a*!l^-{i4 3%i: L% SI«J0 5 7 %«±P AN^3R««l«:fflv^m# 

r^-«7i^^^t±ey^^|ttj8l*-S"trCFRP«2 2 a 
2b btk*)^ ±mPAN&RmMm*^is7°V'7\'yzs~Vl±, PAN 
m^^^^tfCFRPH2 1 a*iO f 2 1 b (otit,mCFRP 
St**) o 

[0 0 8 8] 

(3) 3 7f« 

5I55W14^6 0 OGP aOlf ^*w9l§ai£TtllBi#* 



ffitE#2 004-3004949 
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*- 9 S: 26/ 



: 5 0 g/m2, mm^m I 3 8®*%, 0 4 8 mm) % &£Zm£. 

I 8 0 g/ m 2, mmi&f* : 3 5»4%, J?<^0. O 6 6 mm) « 
fflU ««0»cf |SR5¥ft^6 0 0 GP aOt°7f Hf«i^ttl>-^7 P 'J "7* 
P^v- h ^f^Sli^fS]^/ 5 - x^<7)H$^[fi] t;^t LT + 4 5° 
9 £ N ^Clc±fS?|SSW^6 0 0 GP a<7)tf^^^«Sa*^i-^-^-|toy; 

6 J: "9 fc, 1 #C«Jf t tz 0 m&K £ OiiK, ±12? ISftW tt^ 6 0 0 GPaWE*7 
i^|fij^Lt-4 5° fc*^ J: -9 tw % ^ctc±SB5l5R5¥tt^£6 0 OGP aOlf 

[0 0 8 9] 

a * e ? ^-m^t* ^it * ffl v^«r#o t 9 y 7 0 v v^mtmm o =* r jb k # *t 

Z>i$mM&& 74%tU 5|t)026 %li3lf9^l«j!(ISrfflv»fc^#oyi; -/l^ 
, y^^3^«jKI=S:^trCFRPJi2 3 a&£U t 2 3 

mt-?7*^-v ?M2 4 £&& 0 
[0 0 9 0] 

(4) *i/N3!#OfER 

e>tcM^*>«o^lS^ -e-tL«rtL5l5RWtt^2 3 OGP aORmffi&vm!®) ( 

^k^su j?*o. imm) *mmLx$mmm***m*i&j&z j £x, m&o. 

7 7 0mm(7)CFRPtWc o -TO? n;**l;M^I$£jfe%ittiHI? 3 1 
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a^i^S lbii^^o Z.<DCFRPfcfrt>MWmXK£ *K IM3 0 0 mm. 

FRPi <3£t3B»il6oElnJ:fr fa fcHH x. fc o 
[0 0 9 1] 

(5) flniTOJli&m&iffi 

y 3->3-f^^SiJSR2 4 1 0 (i^p n p^, IV • • y'J a 

-> (80 f«2 0»*IHk ^J: U^o^f >) Sr^N^^ffl^T^rtBJn 

J»4£ff^U ^-*^£#£ 0 
[0 0 9 2] 

y 5 - ^ i^»8P<D#«#fl!ife^®:i3 £ tf * V - > 9 n x *t&* 
[0 0 9 3] 

(6) ttttttttttOtttt (fflifWttO^— 14) 

±IBr5~^i^Nj: 0. IPS2 OmmXft^ 8 0mm (XJ9&0. 7 7 0 mm) 

^fotf±m^WiKv>&Z^fat--%i:1r2>i><7) (o° Wfcfr) , £±0^-9* 
^<D&m-%ftKttVT9 0° ^iRl^ffiSOftM-OS^^i:— SC"T*tO (9 0 

[0 0 9 4] 

[0 0 9 5] 
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(7) w-wmmvf&m 

±IE^ --^/nc^iX *5<fc W^^io^S^fo]tC3 0mm, 6 0mm. 9 
0mm, 12 0mm. ££^15 0mm {V 5 - *j i^ORMSB) ORffifcov* 
T, 1 5° &KJ¥*£895£Lfc«, ff*Oi!SJe&Sfctt* 1 2 ljftttftofco ft^ff 
*tf/>J|*fc<?)lli, 0. 0 2mm-e*>l9. Hifefll 1 o 5 - * ^ ^ »±i*7— * 

[0 0 9 6] 

(8) 

±fE^*-*.x^K. ^$-^Ji^fc»5«|B|5^0Ji»« (filkg) *m 

[0 0 9 7] 

(9) 7* h2f*^ 

OXlO-3paJ^TO#m:J:^ r *? h tf^ifcttfclWLfco H 

[0 0 9 8] 

(Hi 2 ) 

(i) 

[0 0 9 9] 

(2) 

?mW&m5 0 0 GP aOtf^^m^mil«r-^^5l#}ix.T_LfS (l) 

^«HS?*: 5 0 g/mK WfrMJfc: 3 8ft%, J£*0. 0 4 8 mm) 
, 3I3RSW£2*S8 0 0 GP a^ti 0 ^^^#||^^-^j6]^l§lix.T±IB (1) 
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m 19 mm&A : 5 0 mm^m : 3 8 s?*%> m& 0 . 0 4 8 mm) 

, feiO f 5l3RWtt^2 3 OGP a OP AN^tii*- ■jjfafcB\£Mz.X±m 
(1) ^^i^^v#J3g&^^«^^#^-^7°U^l/^v-h (# 
tmaNssaMiM: : 4 5 g/ m 2, MHtfrJi : 3 8MM%, J?&0. 0 4 7 
mm) (O 3 «RO-^l«IIlft*illWt7^; 7V'* r ->- b *®.m Ltz a 
[0 10 0] 

X^yiCfi, 31^14^5 0 0 GP a<D£v^&Rmmm*G-$-Z>-~ -fifa? 
'J^Ky-fisJ:^ ^mwn.ms 0 0 G P a Ofc°y ^*|ft3l«l»*6«:*-r4 — 
^yj'/l/^y- b&fcfflU ^7lt:(±> 3l3I3¥t£^2 3 0 GP a OP AN 

^&*HMi fc^r* & -/v ^ - b fcft/B u * v« is * a r 

[0 10 1] 

^SJQIK^LTJi, ft$0fc3l®3M&£5 0 0 GP aWf-yf^tii^tt 

i#c@Egu -eo±ngiai9iiW8 o o gp a oify^^aM§*^rt*-\fr 

yv^>- b 5^k^|pI^^^-^i^0^m^[Rj^LTJlR^9 0° 
, +4 5° > -4 5° -etL-rtL 1 #Cl*o^Jg L/Co 

[0 10 2] 

^HicD±^ib, 5l56Wtt^2 3 0 GP a(7)PANMiift^tt^-^ 

■/v ^vrv- b 3Mt*iRi**^5 ^s^mmiffo t tz%> x o k i #mm 

U -?-0±^5|5SWS^2 3 0 GP a^PAN^Ii«:ttS- ^fa"/ 1 ;*/ 

met, ^"bic-eoiic. 3l«Wtt^2 3 0GP aOPAN^^Ht**-*-* 
— ^^jriz/y- b &>ffc:frft^3-*^0&m;£fa 1 

[0 10 3] 

2ht-Z.<D±K^ 3mW&m8 0 0 GP aOt'>yf^«f^ttS-^[Bl 
^V^V^y-b^ ^b^^^^-^i^NO^yj-fPl^bTJlII^-4 5° 
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> +4 5° , 9 0° tte&Sii^ J; tl^tll %Cf -ommL, ff(;i^)±^ 
?mW&^5 0 0 GP aOtf v^mkmm*^-tZ>-?ifa~7V'7V7is~ h£ 

[0 10 4] 

(5 0 0GPa, 0° > 11) , (8 0 0 GPa, 90° , li) , (800G 
Pa, +45° , li) , (800GPa>-45°.lJf). (2 3 0 GP a 

> 0° , 11) , (2 3 0GPa. 90° , 21) . (2 3 0 GPa. 0° . 1 
IK (800GPa > -45°>lil) N (8 0 0 GPa, +45° > 11) 

, ( 8 0 0 G P a . 90° . 1 1) feil)' (5 0 0GPa, 0° . lit) tr^ft 
&o iCt (5 0 0 GPa, 0° . 11) 1^ ?l5S?ftt^5 0 0 GP aW^fi 
*t^0° ^rrfi]^iei&]t^-^7c5MbCFRPJi^-e*^Ci:^^i- (MTC^ 

v>-riwr c) o 

[0 10 5] 

. 7 7 2 mm. l£#3 0 0 mmORi^^ a^X'fc'Hffco 
[0 10 6] 

o 

[0 10 7] 

(3) 

±fB^5-^i^J: I), fI2 0mmXft$8 0mm (xj?<&0. 7 7 2mm) 

° urn*) <7)2WMtLtz 0 ±nmi$kfrz&mL, =&®imm^£t)mim®i 

[0 10 8] 
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[0 10 9] 

(4) w-^-mt 

_h§2^ j^Otp'lX ZFtp>bfrt>^r&fi&lK3 0 mm, 6 0mm, 9 
0mm. 12 0mm. ££^15 0mm * -V *.^<DFimU) ©Rii^v^ 
1 5° ^'ff^SrM^Lfco J¥^$J^*ifcf±, 1 2 1 <5fcfto£ 0 ft*J? 
c^tft/h^O^ti. 0. Q 2mm^&V, mM®)2<Dr<~y z-^l*%}-~%B 

[0 110] 

(5) 

[0 111] 

(6) htfXlfeS 

[0 112] 

(JtWJ 1 ) 

(1) «^ftffittffi«Uft«0«jft 
[0 113] 

(2) ^^-^X/NO^S 

3g3¥t»2 3 0 GP a<Z>PANm^i&if£— ^ftKSI £fffix.T±fB (1) t? 

£BIE# 2004-3004949 
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*)«tSr* : 7 0 %/mK #J§t^Wi I 3 7 M%, 0 . 0 7 2 mm) £ 
[0 114] 

fiIi:WLtli, JilB5l55#^2 3 OGPaOPAN^tll^tS 
-^V/I/^-b^ ^b^56 s r^-^i^N03£m^fRl^tT. JEM 
0° , 90° , +45° , -45° , -45° , +45° , 90° fcitfO" t 

[0 115] 

. 7 7 6 mm, 0 OmmORI^^x^ift^H^o 

[0 116] 

[0 117] 

^I»J1 ^ilJKO^U-v^n^icJ: *)KWXM 

*&.^tztz?>, trV-ytuKtfmAfttitzo 
[0 118] 

(3) mmmmm 

JiSB^-^i^J: »K it«S 2 0mmXf$ 8 0mm (Xj?^0. 7 7 6mm) 

#ffljP±IBitt^©g$#fflfc-&^*fcO (0° IflBtf-) , fe±^^-^x 
>>©*i*;frfofc*J"L-C9 0° *I^*»±|BWIIW-0«$*inii:-it-t&tO (9 0 

[0 119] 

o 

miE#2 004-3004949 
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[0 12 0] 

(1) tt^nttimoifi 

[0 12 1] 

(2) r$-*:*^<afBR 

515^5*14^2 3 OGP a<DP AN&Rmmm*-1jfa^\&ffijtr±.m (1) 

M ») JftttJMI : 5 0 g/n^ : 3 8 @»%, J?<^ 0 . 0 5 2 mm) 

> B\mw^m3 8 ogp a<DPAN&8tmmmz— u\%tt\%mz.r±m (D 

^ QflMftM: : 4 5 g/m2 N : 3 8 J?* 0 . 0 4 7 mm) 

> &£v t 3mwn&2 3 ogp a<op AN%Rmmm*—-j?mfcB\£mz.T±M 
Gmmm*>mmns. : 4 5 g/n^ #j3g^» : 3 8®*%, j?<^o. 047 

mm) ^sm^^-^R^il-/ 1 ; ~7V>f*s- b fciEffi Lfco 
[0 12 2] 

**>Jffc«U 9I9IW1£^2 3 0 GP a OP AN^f tl^f t^-^|6]7 p 

3M£$3 8 OGPaOPAN^SHII^^r-r^-^T'V^l/^v-b^ffl 
U 3T«tctt x 5l®Wtt^2 3 0 GPaOPAN^jK#i»«l«r^r't*-^lRiy 
'J^V^v-hOHH^O. 0 4 7mm<7)7 Si ; -fV7 9 s — h£j£ffiU JilfiX 

* > * & x t>*n r « n^ffl 1- & fa y y -? v ? * mm t tz^ x*>m&£v? 

[0 12 3] 

a»0fcWLT«U ?I$gWtt^2 3 OGP aWPAN^tli^ 

i"*— ^IfiJ^y -TV?*/- b<^9*>, J?<^0. 0 5 2mm^)^JWv-f ( 
^O&ft^ffltfi^-^i^oo' 3frft£&&) £l#3BttU *0_Lfc3l38¥ 
14^3 8 0 GP a<DF ANmRmmmZ^lrZ-'JjfayV 7V7zs- BKfc 
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[0 12 4] 

^clC^(7)±^f > , ?I5SW14^2 3 OGP a<DP AN&%tmffl.m*mi-2>—Jf&} 

y$-*y^^<D0° ^t^l»J:^;ifttiU ^±«l?!5ltt$2 3 0 G 
P a © P ANMSii^f tl.-^|fi]^V yi/^y-fO^ *>J#^ 0 . 0 4 7 

&«fcd^2$tf»JfU ZbKJ:<D±K, 3l3SWtt^2 3 0 G P a ?>P ANMt 
ii^tt^-^/'J ^l/^y- b © HJI^ 0 . 0 4 7mm^'jyi/^y 

[0 1 2 51 

N +4 5° . 9 0° tft&xd^ ^tirtii fefofii, ftc:^)±i:, 

^-t,, Jp<^0. 0 5 2mm<7)7 p ';7 p Wy*y-f$: > SM^fa^^ - ^ -x^O 0 
[0 12 6] 

(2 3 0 GPa, 0° , lit) , (3 8 0GPa> 9 0° . 1/f) . (3 8 
OGPa, +4 5° , 18) , (3 8 0 GPa, -45° , 11) , (230G 
Pa. 0° , If) , (2 3 0 GPa, 90° ^ 21) , (2 3 0 GP a> 0° 
, lM) , (3 806Pax -45' , If) , (3 8 0 GP a. +45°. 1 
m) , (3 8 0 GP a, 90° , IB) £J:tM230GPa, 0° . 11) £ 

[0 12 7] 

ti<D3EMmKmtfW&, ^-v^u-zfx-mitL, ^ocFRPtif), m^o 

2004-3004949 
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. 7 7 4mm, i£#3 0 Omm^Rl^^x^^l/Co 
[0 12 8] 

[0 12 9] 

(3) mmmm®.u,m. 

±15^ -^i/Nj: 19 , IP12 OmmXft? 8 Omm (xj?<^0. 7 7 4 mm) 

xm^mzmh-o&z-xftt-miirziiV (o° *ukho > fe±^5--j?x 

^i2f^t:»Lt9 0° ^WJiffif^tf-coS £ £ —Wet 2>i>(D (90 
[0 13 0] 
[0 13 1] 

(4) m^mt 

-^/ncd^'Cn &£Z?tp<kfrt>¥-Wifi}fc3 Omm, 60mm. 90m 
m, 1 2 0 mm, ££0*1 5 Omm ~V ^^<DFim^) (DBfflKo^X, 

1 5° #KJ¥^£»tL*:o m&<7>%m&m^ l 2 l^t&otfio ft*J^£ 
M'mfrVMtt. 0. 0 2mm^f), HPJS^/^-^x/MiMS*?: 

[0 13 2] 

(5) 

_fcia^-^^K> ^^-">^^fc{^^r|slB^c7)||^&^ («*i k g) *m 

&tztmr\ ±ja,*2 0 Ot:co«^^l 0«AU; o #s*Mc#!> 
ffiU 1 0 ^Plliatftf t t^t 1. 1 ^ tf^t t 5 0 1 ^ ;i/|ro 
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[0133] 

(6)7* 



[0 13 4] 

st2 







w&m2 


^JSI0!I3 


Jtttfll 


0 - ^iffifcraWS* GPa 


73 


87 


62 


63 


9 0° GPa 


68 


85 


63 


50 



[0 13 5] 

tt*»* z> r ^ - ^ x / N*«n^ $ tt^ 0 
[mi] 

*»W0^5-*^«5— ^HSr^ffll^H-CaboT. (a) HLLWBU (b 
) I4A-A* WfMHI"e** e 
[0 2] 

(a) , (b) *ti^ft*%w<Dy$-v^<Dm<DMmzm?m^tommm 

[0 3] 
[HI4] 
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^-v I 37/E 



1 

2 a , 2 b 

3 ^5® 

4 %M&£Jf 

5a, 5 b iMmWBm 

1 1 a. b **ym 
12 nTJf 

2 1a, b %ffim&&2 3 0 GP a OP AN^5»»j|t«r^trC F R P« 
2 2 a. b 5ISRW14^8 0 0 GP a ©tf? ^jfci*^«MSfc£-trC F R P« 
2 3 a, b #9 ^iHiSfrft^ 

2 4 5ISSWttsp6 0 OGPa^lfyf^ilimCFRPi 

3 1 a. b &tmmm**xm 
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